SHB1 plays dual roles in photoperiodic and autonomous flowering.
Flowering was initiated by the integration of environmental signals such as day-length with the internal development status in Arabidopsis, a facultative long-day plant. The photoperiodic flowering involves two key components, CONSTANS and FT, whereas the autonomous flowering is operated through a central quantitative floral repressor, FLC, and several other genes that act upstream of FLC. SOC1 acts downstream to integrate the flowering signals from the two pathways. Here, we report that SHB1 plays dual roles in both photoperiodic and autonomous flowering. shb1-D, a gain-of-function mutant, flowered early and shb1, a loss-of-function allele, flowered late under both long days and short days. The shb1-D mutation activated the expression of CO, FT, and SOC1 under both long and short days, and however, the co-2 mutation attenuated the shb1-D activated expression of FT and SOC1 only under long days but not short days. The shb1-D or shb1 mutations also reduced and increased, respectively, the expression of FLC under both long and short days. Transgenic remedy of FLC to wide-type level in shb1-D background also reverted shb1-D flowering and FT or SOC1 expression to wild type mostly under short days. Furthermore, the shb1-D suppression on FLC expression is likely operated through LD as ld-3 blocked this suppression and SHB1 appears to act upstream of LD. In summary, SHB1 represents signaling steps that regulate CO expression in leaves and LD or FLC expression in either leaves or shoot apical meristem, contributing to a threshold expression of SOC1 in shoot apical meristem for floral initiation.